PATENT 
Serial No. 10/801,643 
Atty. Docket No. IMMR-VTIOOlOB (034701-145) 

In the Claims 

The following Listing of Claims replaces all prior versions in the application: 

LISTING OF CLAIMS 

1-8. (Canceled) 

9. (Previously presented) A system for moving a simulated-multi-articulated structure in 
relation to the movement of an analogous physical-multi-articulated structure, where said 
simulated-multi-articulated structure moves in a simulated environment comprising a simulated 
impediment to free motion, where said physical-multi-articulated structure moves in an 
environment lacking an analogous physical impediment, said system comprising: 

a device for measuring the configuration of said physical-multi-articulated structure and 
the spatial placement of said physical-muUi-articulated structure relative to an inertial reference 
frame and providing digitized signals associated with the configuration and spatial placement; 
and 

a data processor, comprising data related to the spatial placement of said simulated 
impediment and constraints of said simulated impediment and said simulated-multi-articulated 
structure, for receiving said digitized signals and modifying said digitized signals using said data 
to generate a set of modified signals specifying the configuration and spatial placement of said 
simulated-multi-articulated structure, such that when said simulated-multi-articulated structure 
encounters said simulated impediment, the configuration and spatial placement of said simulated- 
multi-articulated structure is in part determined by the constraints causing said simulated-multi- 
articulated structure to flex. 

10. (Previously presented) A system for moving a simulated hand in relation to the 
movement of a physical hand, where said simulated hand moves in a simulated environment 
comprising a simulated impediment to free motion, where said physical hand moves in an 
environment lacking an analogous physical impediment, said system comprising: 
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a device for measuring the configuration of said physical hand and the spatial placement 
of said physical hand relative to an inertial reference frame and providing digitized signals 
associated with the configuration and spatial placement; and 

a data processor, comprising data related to the spatial placement of said simulated 
impediment and constraints of said simulated impediment and said simulated hand, for receiving 
said digitized signals and modifying said digitized signals using said data to generate a set of 
modified signals specifying the configuration and spatial placement of said simulated hand, such 
that when said simulated hand encounters said simulated impediment, the configuration and 
spatial placement of said simulated hand is in part determined by the constraints causing said 
simulated hand to flex. 

11. (Previously presented) A system according to claim 10, wherein said device comprises 
goniometers for measuring the angles of the joints of a physical hand, a tracking device for 
measuring the spatial placement of said physical hand relative to an inertial reference frame and 
means for mounting said device on said physical hand, said device providing digitized measured 
signals associated with the angles and the spatial placement; and 

said data processor producing modified signals from said digitized measured signals and 
said constraints using a simulated spring attached between first and second simulated hands, 
where the angles and placement, of said first simulated hand uses said digitized measured signals 
and the angles and placement of said second simulated hand uses said modified signals and said 
first and second simulated hands are superimposed in the absence of said second simulated hand 
encountering said simulated impediment; 

such that when said second simulated hand encounters said impediment, said second 
simulated hand flexes and is displaced from said first simulated hand and realigns with said first 
simulated hand when said impediment is removed. 

12. (Previously presented) A system for moving a simulated graphical hand in relation to the 
movement of a physical hand, where said simulated graphical hand moves in a simulated 
environment comprising a simulated graphical impediment to free motion, where said physical 
hand moves in an environment lacking an analogous physical impediment, said system 
comprising: 
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a device comprising goniometers for measuring the angles of the joints of said physical 
hand, a tracking device for measuring the spatial placement of said physical hand relative to an 
inertial reference frame and means for mounting said device on said physical hand, said device 
providing digitized measured signals associated with the angles and the spatial placement; and 

a data processor, comprising data related to the spatial placement of said simulated 
impediment and constraints of said simulated impediment and said simulated graphical hand, for 
producing modified signals from said digitized measured signals using said data and a simulated 
spring mass dashpot attached between first and second simulated hands, where the angles and 
placement of said first simulated hand uses said digitized measured signals and the angles and 
placement of said second simulated hand uses said modified signals and said first and second 
simulated hands are superimposed in the absence of said second simulated hand encountering 
said simulated graphical impediment, such that when said second simulated hand encounters said 
simulated graphical impediment, said second simulated hand is flexed and displaced from said 
first simulated hand and realigns with said first simulated hand when said simulated graphical 
impediment is removed at a rate regulated by said spring mass dashpot, said second simulated 
hand being depicted graphically as said simulated graphical hand. 

13. (Previously presented) A system for moving a simulated graphical hand in relation to the 
movement of a physical hand, where said simulated graphical hand moves in a simulated 
environment comprising a simulated graphical impediment to free motion, where said physical, 
hand moves in an environment lacking analogous physical impediments, said system comprising: 

a device comprising goniometers for measuring the angles of the joints of said physical 
hand, a tracking device for measuring the spatial placement of said physical hand relative to an 
inertial reference frame and means for mounting said device on said physical hand, said device 
providing digitized measured signals associated with the angles and the spatial placement; and 

a data processor, comprising data related to the spatial placement of said simulated 
graphical impediment and constraints of said simulated graphical impediment and said simulated 
graphical hand, for producing modified signals from said digitized measured signals using said 
data and a simulated spring attached between first and second simulated hands, where the angles 
and placement of said first simulated hand ins said digitized measured signals and the angles and 
placement of said second simulated hand uses said modified signals and said first and second 
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simulated hands are superimposed in the absence of said second simulated hand encountering 
said simulated impediment; 

such that when said second simulated hand encounters said simulated graphical 
impediment, said second simulated hand is flexed and displaced from said first simulated hand 
and when said simulated graphical impediment is removed, becomes superimposed with said 
first simulated hand at a rate in proportion to the movement of said first simulated hand, said 
second simulated hand being depicted graphically as said simulated graphical hand. 

14. (Previously presented) A method for moving a simulated-multi-articulated structure in a 
graphical environment, comprising an impediment to free motion, in relation to the movement of 
an analogous physical-multi-articulated structure in a physical environment lacking said 
impediment, said method comprising steps of: 

generating digitized signals representing the configuration and spatial placement of said 
physical-muhi-articulated structure; 

transferring said digitized signals to a data processor; 

recording, as data, in said data processor, the spatial placement of said impediment and 
constraints of said impediment and said simulated-multi-articulated structure; 

generating modified signals from said-digitized signals and said data specifying the 
configuration and spatial placement of said simulated-multi-articulated structure; and 

impeding the free motion of said simulated-multi-articulated structure when said 
simulated-multi-articulated structure encounters said impediment causing said simulated-multi- 
articulated structure to flex. 

15. (Previously presented) A computer program product for use in conjunction with a 
computer system, the computer program product comprising a computer readable storage 
medium and a computer program mechanism embedded therein, the computer, program 
mechanism, comprising: 

a program module that moves a simulated-multi-articulated structure in, a graphical 
environment having an impediment to free motion in relation to the movement of an analogous 
physical-multi-articulated structure in a physical environment lacking said impediment, said 
program module including instructions for: 
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generating first data representing the configuration and spatial placement of said physical- 
multi-articulated structure; 

recording as second data the spatial placement of said impediment and constraints of said 
impediment and said simulated-multi-articulated structure; 

generating third data from said first data and said second data specifying the configuration 
and spatial placement of said simulated-multi-articulated structure; and 

impeding the free motion of said simulated-multi-articulated structure when said 
simulated-multi-articulated structure encounters said impediment causing said simulated-multi- 
articulated structure to flex. 

16. (Previously presented) A system for moving a simulated structure in relation to the 
movement of an analogous physical structure, where said simulated structure moves in a 
simulated environment comprising a simulated impediment to free motion, where said physical 
structure moves in an environment lacking an analogous physical impediment, said system 
comprising: 

a device measuring the configuration of said physical structure and the spatial placement 
of said physical structure relative to a reference frame and providing information associated with 
the configuration and spatial placement; and 

a processor, comprising values related to the constraints of said simulated structure and 
said simulated impediment, receiving said information and modifying said information using said 
values to generate a set of modified signal's specifjdng the configuration and spatial placement of 
said simulated structure, such that the free motion of the simulated structure is impeded when 
encountering said simulated impediment causing said simulated structure to flex. 

17. (Previously presented) A device, comprising: 
a multi-articulated structure; and 

a sensor coupled to the multi-articulated structure, the sensor configured to determine a 
configuration of the multi-articulated structure and a spatial placement of the multi-articulated 
structure relative to an inertial reference frame, 

said sensor fiirther configured to transmit a signal associated with the configuration and 
the spatial placement of the multi-articulated structure, the signal being configured to generate a 
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set of modified signals specifying data values associated with a configuration and a spatial 
placement of a simulated multi-articulated structure displayed in a graphical environment, the set 
of modified signals configured to deform the simulated multi-articulated structure when a 
simulated interaction occurs between the simulated multi-articulated structure and a simulated 
object. 

18. (Previously presented) The device of claim 17, wherein said sensor includes a 
goniometer configured to determine at least one angle of a joint of the multi-articulated structure. 

19. (Previously presented) The device of claim 17, wherein said sensor includes a tracking 

device configured to determine the spatial placement of the multi-articulated structure relative to 
the inertial reference fi'ame. 

20. (Previously presented) The device of claim 17, the set of modified signals being a first 
set of modified signals, the simulated multi-articulated structure being a first simulated multi- 
articulated structure, wherein the signal associated with the configuration and the spatial 
placement of the multi-articulated structure is further configured to generate a second set of 
modified signals specifying data values associated with a configuration and a spatial placement 
of a second simulated multi-articulated structure. 

21 . (Previously presented) The device of claim 20, the first simulated multi-articulated 
structure being superimposed on the second simulated multi-articulated structure, wherein when 
the simulated interaction occurs between the simulated multi-articulated structure and the 
simulated object, the first simulated multi-articulated structure is separated fi:om the second 
simulated multi-articulated structure. 

22. (Previously presented) A method, comprising: 

determining a configuration and a position of a muUi-articulated structure; 

updating data values associated with a simulated-multi-articulated structure based on the 
configuration, the position, and a simulated interaction of the simulated-multi-articulated 
structure with a simulated graphical object; and 
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simulating a flex of the simulated multi-articulated structure without a corresponding flex 
the multi-articulated structure. 
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